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ABSTRACT
Background: Cervical cancer screening (CCS) rates are lower for women with 
disabilities than for the general population. The purpose of this project was to describe 
cervical cancer screening rates in women with disabilities, living in Ohio, and explore the 
relationship of select demographic factors to cervical cancer screening participation.   
Methods: A chart audit of 350 randomly selected women with disabilities, ages 20-80, 
enrolled in a statewide home care waiver program was completed.   
Results: Less than half of the women (45.4%) had obtained a CCS within the last 3 
years, compared to a rate of 82% for the general population of women in Ohio.  Level of 
disability had a significant relationship with (p< 0.05) with being screened.  Controlling 
for age and third party insurance, the odds of being screened decreased 20% with each 
additional activity of daily living (ADL) requiring assistance (OR=0.815, 95% CI = .696 
- .953). Marital status, geographic location, and race were not significant predictors for 
CCS. 
Conclusions: This study supports previous research indicating that extent of disability 
influences whether women with disabilities receive a cervical cancer screening.  Future 
research should continue to explore possible reasons for the lower rate of utilization of 
CCS by women with disabilities, including the role that the primary care physician plays 
in this behavior. 
Keywords: disabilities; cervical cancer screenings; pap smears  
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INTRODUCTION 
Cervical cancer is a slow growing cancer that forms in the tissues of the cervix.  
Scientists have discovered that the primary risk factor for cervical cancer is having the 
Human Papillomavirus (HPV).  HPV is a group of viruses that attack the cervix and is 
spread through sexual activity. There have been over 100 identified HPV viruses, 30 of 
these can infect the cervix, and about half of these 30 types are associated with cervical 
cancer. Approximately two thirds of the cases of cervical cancer are caused by the HPV-
16 and HPV-18 types (Ohio Department of Health, 2007).  Most HPV infections go away 
on their own, but if they do not, these viruses can cause cell changes.  If cell changes are 
found early and treated, cervical cancer can be prevented (National Cancer Institute 
[NCI], 2009). 
Several other risk factors are associated with developing cervical cancer.  NCI 
(2009) reports that the average age of diagnosis is 48 years.  Approximately 50% of the 
diagnosed cases were 35-54 years of age. Lack of regular pap tests also present a risk 
because precancerous cells are not caught at an early, treatable stage, and develop into
cancer cells. Studies have shown that survival rates increase the earlier the cells are 
diagnosed and treated. Other risk factors noted were weakened immune systems, 
multiple sexual partners, beginning sexual activity at a young age, smoking, and exposure 
to diethylstilbestrol (DES). 
Cervical cancer used to be one of the leading causes of death for women in the 
United States, but cervical cancer screenings, introduced in the mid-1900s, have proved 
successful in identifying cervical cancer at early stages when successful treatment is most 
likely to occur. The American Cancer Society reported that the cervical cancer death rate 
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declined by 74% between 1955 and 1992. The National Cancer Institute (2009) estimates 
that in 2009, 11,270 new cases of cervical cancer will be diagnosed in the United States 
and there will be 4,070 deaths from cervical cancer.   
Despite the success of cervical cancer screenings, the Healthy People 2010 goal is 
to increase preventative pap tests to 90%. According to the 2008 Behavioral Risk Factor 
Surveillance System (BRFSS), 82% of Ohio females over the age of 18 reported having 
had a pap test within the last three years (Horner et al., 2009).   
As the Unites States population ages in the coming years, disability will become
even more prevalent and present increasing challenges to our healthcare systems.  
According to the CDC 2006 statistics, there are approximately 28.6 million women with 
disabilities in the United States. The data from the 2005 BRFSS indicates that 18.6% of 
adults in the US and 17.8% of the adults in Ohio are disabled.  Data from the 2001-2004 
State Cancer Registries indicated the age adjusted incidence rate of cervical cancer was
8.5 per 100,000 for the US and 7.8 per 100,000 for Ohio (State cancer registries, 2008).  
The age adjusted death rates from the same data set for 2000-2004 was 2.6 per 100,000 
for both the US and Ohio (State cancer registries, 2008). 
Women with disabilities are one of the more vulnerable population groups today.  
They are more likely to be African American, older, and have a lower socio economic 
status. Compared to the general population, they are more likely to acquire a secondary 
functional loss with the diagnosis of a new health condition; they often lack opportunities 
for health maintenance and preventative care; and they may need assistive devices for 
daily functioning.  Accessibility issues to healthcare facilities, physicians, and 
transportation also contribute to their vulnerability.   
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Women with disabilities are less likely to utilize cervical cancer screenings than 
the general population. Parish and Huh (2006) report that 58% of disabled vs. 63% of the 
non-disabled received pap smears in the previous 12 months.  In another study, adjusted 
odds ratios for cervical cancer screens revealed 79% for the disabled vs. 88% for the non-
disabled population (Wei, Findley, & Sambamoorthi, 2006). 
The relatively small amount of research about women with disabilities and 
preventative cancer screenings indicates that there are a number of barriers to obtaining 
screenings. Generally, these factors can be divided into (1) physician related knowledge, 
beliefs, and attitudes, and (2) women with disability knowledge, beliefs, and attitudes.  
Using the Health Belief Model as a basis, a logic map was developed to summarize the 
specific factors identified in research (see Figure 1).  Studies have indicated that 
physicians lack the knowledge and/or comfort level of discussing sexually related 
information with women with disabilities; they do not know how to perform pap tests on 
women with certain disabilities; they appear unaware that women with disabilities may 
be sexually active; they are unable to make the facility accessible or lack the properly
trained staff to assist with the woman’s unique needs; and the insurance coverage does 
not allow for the increased time needed to complete preventative screenings.  Studies 
have also indicated that women with disabilities often lack the knowledge that they are at 
risk of cervical cancer and what factors increase this risk; they are not well informed 
about sexually related information, in general; they believe that physicians lack enough 
information about sexuality and how it relates to their specific disability; they lack 
assertiveness in accessing their health care needs; they lack knowledge of accessible 
facilities and equipment for screenings; they encounter physicians who are rude to them 
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or refuse to care for them because of their disability; and transportation to health care 
settings is often a barrier. All of these issues then impact the woman’s intention to be 
screened.  If the woman encounters accessibility issues, rudeness from the health care 
provider, refusal of care; or has a negative experience with a screening, she is less likely 
to attempt a screening again.  However, if the woman has a positive experience during a 
screening, receives encouragement from her physician or other health care worker, or 
receives follow up calls or prompts for the next screening, she is more likely to be 
screened again.
Since research about preventative screenings and women with disabilities is still 
in its beginning stages, trends for potential risk factors for the lower utilization rates of
screening for women with disabilities are just beginning to emerge.  Preliminary research 
suggests that demographic disparities, environmental barriers, knowledge barriers, and 
attitudinal barriers all impact utilization of cervical cancer screenings.  A review of 
literature from the past ten years suggests that several demographic indicators appear to 
have some relationship to cervical cancer screening utilization.  Age, extent of disability, 
insurance resources, and a regular source of healthcare most regularly have been cited as 
having a relationship to the likelihood of a woman with disabilities obtaining a screening.   
The purpose of this study was to describe cervical cancer screening rates in 
women with disabilities, living in Ohio, and explore the relationship of select 
demographic factors to cervical cancer screening participation.  (See Table 1 for 
summary of variables and definitions.)  
 
  
 
 
        
 
 
 
 
 
  
            
  
 
 
  
  
 
 
 
 
 
  
 
 
  
 
 
 
 
 
   
 
 
 
  
   
 
 
  
 
 
  
 
  
 
   
 
  
 
 
 
  
  
 
 
 
 
 
 
  
        
 
 
  
   
 
 
 
 
   
 
 
 
 
  
 
 
 
 
 
 
 
   
 
 
 
 
Screening 10 
Figure 1:  Logic map for cervical cancer screenings for women with disabilities.
CERVICAL CANCER SCREENINGS FOR WOMEN WITH DISABILITIES
RISK
FACTORS
-age
-extent of disability
-lack of regular source of
medical care
-lack of insurance 
KEY 
HCP=health care professional
SW=social worker
PHYSICIAN ACCESS
 REMOVED
-Financial barriers for 
physicians to allow for extra 
time, accessible
equipment/facilities
-Insurance barriers
PATIENT ACCESS
  TO
-physically accessible facilities
-physically accessible
equipment
-transportation to appointments
-specific information on
screenings/prevention
PHYSICIAN SKILLS
-how to assist with unique
needs of disabled
-sexuality and disability
-how to make offices
accessible
-how to discuss sexuality and 
disability
PATIENT SKILLS
-locating accessible facility and
physicians with disability
knowledge 
-assertiveness in accessing
health care needs
PHYSICIAN 
KNOWLEDGE (lack)
-sexuality and disability
-how to help with unique needs
PATIENT ACCESS
 REMOVED
-insurance issues
PATIENT 
KNOWLEDGE (lack)
-sexuality and disability 
-specific cervical cancer
screeing info
PHYSICIAN 
BELIEFS/VALUES
-women with disabilities are
not sexually active
-discomfort in discussing
sexually related issues and in
doing exams
PATIENT 
BELIEFS/VALUES
-at low risk for cancer
-physicians didn’t know
enough about disability to give
accurate info.
INTENTION
 To get 
Cervical
Cancer
Screening
Get annual
cervical
cancer 
screening  
(over age 21)
CUES
-Follow up calls
-Prompts to schedule screening 
POSITIVE
REINFORCEMENT
-HCP/SW encourage regular
  Screenings
-Trial behaviors with positive
  outcomes
NEGATIVE
REINFORCEMENT
-treated rudely by HCP
-Facilities not accessible 
-Negative experience
-Being refused care
SOCIAL SUPPORT
-SW/HCP advocacy for policy
changes to remove financial
and other barriers
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Table 1: Dependent and independent variables, constitutive definitions, operational 
definitions, and level of measurement for each variable of interest.
 Variables Constitutive Definitions  Operational Definitions Level of Measurement
Cervical cancer
screening rates * 
Has had a cervical 
cancer screening within
3 years from last
assessment 
Participant self report of 
last cervical cancer 
screening as recorded in 
chart review
0=no screening within 3
years 
1=screened within 3
years 
Age Age as of
7-1-2008 
Chart review-DOB 
reported on last
assessment 
Age in years 
Race Race recorded on  
assessment 
Chart review-race listed 
on assessment 
Categorical
1-Caucasian
2-African American 
3-Hispanic
4-Asian/Pacific Islander
5-Native 
American/Alaskan 
native 
6-Southeast Asian 
7-Other
Extent of Disability Number of ADLs  and 
IADLs participant needs 
assistance with from last 
assessment 
Chart review of last 
assessment. The higher
the number, the greater 
the disability
Interval
-Mobility
-Bathing 
-Grooming 
-Dressing
-Toileting 
-Eating 
-Total IADLs
Geographical location County of residence on
last assessment 
Chart review-Regional 
distinction from ODJFS 
(2005) based on listed
county of residence 
County 
1-Appalachian  
2-Rural Non-
Appalachian 
3-Metropolitan 
4-Suburban
Marital status Marital status reported 
on last assessment 
Chart review of marital 
status on last assessment 
Categorical
1-Single
2-Married
3-Separated
4-Divorced
5-Widowed 
Funding source Type of insurance 
reported on last
assessment 
Chart review of funding
sources listed on last 
assessment 
1-Medicaid only
2-Medicaid + Medicare
3-Medicaid + Private 
Insurance
4- Medicaid + Medicare 
+ Private Insurance
Note: * denotes dependent variable 
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Delimitations 
Delimitations of this study included the eligible participants, the age of those 
participants, and the assessment tool utilized.  Only women who were active participants 
on the Ohio Home Care Waiver program on July 1, 2008, were eligible for inclusion in 
this study. There is no consistent agreement about the age for women to stop cervical 
cancer screenings. The researcher limited the study to women between the ages of 20-80 
years old to include the maximum range of ages suggested by the American Cancer 
Society, American College of Obstetricians and Gynecologists, and the U.S. Preventative 
Services Task Force (CDC, 2009).  The Patient Eligibility and Assessment Tool (PEAT) 
was used as the only source of information to determine level of disability.   
Limitations
This study was limited by the information reported on the Patient Eligibility 
Assessment Tool (PEAT) and the accuracy of the assessor.   
Women’s self report of the last cervical cancer screening to the assessor may 
affect the accuracy of the results due to recall bias.  In addition, this study did not 
consider the reason a pap test may not have been completed within the previous 3 years, 
such as having a hysterectomy, which may have provided more valuable information.   
The PEAT is completed by many different assessors.  The assessment of the level 
of assistance needed by the patient for activities of daily living (ADL) and instrumental 
activities of daily living (IADL) may have some variability due to assessor perceptions.   
Only 11% of the sample had third party insurance.  This may not have been a 
large enough sample to accurately predict the impact of insurance on the screening 
behaviors. 
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It was assumed that each woman in the study had a regular source of healthcare.  
However, there was no differentiation made between women who used a primary care 
physician and those that utilized a specialist for their primary care.  This difference may 
have had an impact in the actual number of women who chose to get screened.   
It was expected that geographic location of residence would impact the number of 
women who received cervical cancer screenings.  The low number of women in the 
sample who lived in Appalachian or rural counties, however, may have impacted the 
results of the data analysis. 
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LITERATURE REVIEW 
Cervical cancer 
Cervical cancer is a slow growing cancer that forms in the tissues of the cervix.  
Women do not usually experience any symptoms in the early stages of the cancer.  As the 
tumor grows larger, women may experience one or more of the following symptoms:  
abnormal vaginal bleeding, increased vaginal discharge, pelvic pain, or pain during sex.   
Scientists have discovered that the primary risk factor for cervical cancer is 
having the Human Papillomavirus (HPV).  HPV is a group of viruses that attack the 
cervix and is spread through sexual activity. There have been over 100 identified HPV 
viruses, 30 of these can infect the cervix, and about half of these 30 types are associated 
with cerival cancer.  Approximately two thirds of the cases of cervical cancer are caused 
by the HPV-16 and HPV-18 types (Ohio Department of Health, 2007).  “Most HPV 
infections go away on their own, but some may not.  If HPV does not go away, it can 
cause cell changes. If cell changes are found early and treated, cervical cancer can be 
prevented” National Cancer Institute (NCI), (2009). 
According to the NCI (2009), several other factors contribute to the risk of 
developing cervical cancer. The NCI did not indicate the importance of one of these 
factors over another. Risk was assumed to be a combination of the following factors.  
Age: the median age at diagnosis for cancer of the cervix was 48 years of age.  
Approximately half of the women diagnosed were between 20 and 54 years of age 
(Horner et al., 2008). 
Lack of regular pap smears:  The literature does not define “regular”.  Pap smears 
assist in identifying precancerous cells in the cervix.  Removal of these cells can prevent 
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them from becoming cancer cells.  Cervical cancer is one of the most successfully treated 
cancers if caught in the early stages (American Cancer Society, 2009).  For the years 
1975-2006, the SEER stage distribution, based on Summary Stage 2000, indicates that 
50% of cervix uteri cancer cases are diagnosed while the cancer is still confined to the 
primary site; 35% are diagnosed after the cancer has spread to regional lymph nodes or 
directly beyond the primary site; 11% are diagnosed after the cancer has already 
metastasized; and for the remaining 5% the staging information was unknown.  The 
corresponding 5-year relative survival rates were 91.5% for localized; 57.7% for 
regional; 17.2% for distant; and 56.7% for unstaged (Horner et al., 2008). 
Weakened immune system:  women with HIV or women who take medications 
that can suppress the immune system are at increased risk.
Sexual history:  women with multiple sexual partners, women having sex with a 
man who has had multiple sexual partners, having sex with an uncircumcised man, and 
having sex starting at a young age are at higher risk of contracting HPV. 
Smoking:  women who smoke, along with having known HPV, are at higher risk 
of developing cervical cancer. 
Using birth control for over 5 years, along with having known HPV, places 
women at higher risk of developing cervical cancer. 
Exposure to DES (diethylstilbestrol):  women whose mothers took DES while 
carrying them are at higher risk.  According to the CDC, this estrogen-like medication 
has been associated with a 40% increased risk of clear cell adenocarcinoma (CCA), a rare 
kind of vaginal and cervical cancer (Hatch, Palmer, Titus-Ernstoff, Noller, Kaufman, et 
al., 1998). 
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Cervical cancer screenings 
The National Cancer Institute (2009) estimates that in 2009, 11,270 new cases of 
cervical cancer will be diagnosed in the United States and there will be 4,070 deaths from
cervical cancer. Cervical cancer screenings, otherwise known as pap smears, are the 
primary tool used to identify pre-cancerous cells (Horner et al., 2008).  In this test, cells 
are scraped from the cervix and examined under a microscope.  Cervical cancer used to 
be one of the leading causes of death for women in the United States, but cervical cancer 
screenings, introduced in the mid-1900s, have proven successful in identifying cervical 
cancer at early stages when successful treatment is most likely to occur.  The American 
Cancer Society reported that the cervical cancer death rate declined by 74% between 
1955 and 1992. According to the SEER incidence and mortality information (Horner et 
al., 2008), use of cervical cancer screening has resulted in a decline of death from
cervical cancer during the time period 1975-2005.  For all races, from 1975-1982, there 
was a 4.4% decline in deaths; 1982-1995, there was a 1.6% decline in deaths; and 1995-
2005, there was a 3.4% decline. All of these declines were considered statistically 
significant. 
In the 2008 health report, it was reported that 75.6% of women over the age of 18 
had obtained a cervical cancer screening within the last 3 years (National Center for 
Health Statistics, 2009). According to the 2008 BRFSS, 82% of Ohio females over the 
age of 18 reported having had a pap test within the last three years (Horner et al., 2009).  
This falls short of the Healthy People 2010 target goal which is 90%. 
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Women with disabilities 
Women with disabilities are one of the most vulnerable population groups today.  
They are more likely to be African American, have lower socio economic status, and be 
older (Parish & Huh, 2006; Wei et al., 2006).  Compared to the general population, they 
are more likely to acquire a secondary functional loss with the diagnosis of a new health 
condition; they often lack opportunities for health maintenance and preventative care; and 
they may need assistive devices for daily functioning.  Accessibility issues to healthcare 
facilities, physicians, and transportation also contribute to their vulnerability.   
One specific research outlined eight ways in which the health needs of persons 
with disabilities differ from the general population: (1) a thinner margin of health, which 
must be carefully guarded; (2) lack of opportunities for health maintenance and 
preventive health care; (3) an earlier onset of chronic health conditions; (4) with a new
health condition, individuals may acquire a secondary functional loss; (5) individual may 
require more complicated and prolonged treatment; (6) may required sustained 
pharmacologic support; (7) may need durable medical equipment and other assistive 
technology; and (8) may require long-term services, including personal assistants 
(DeJong, 1997). 
Women with disabilities are less likely to utilize cervical cancer screenings than 
the general population. Parish and Huh (2006) report that 58% of disabled vs. 63% of the 
non-disabled received pap smears in the previous 12 months, which was statistically 
significant. In another study, adjusted odds ratios for cervical cancer screens revealed 
79% for the disabled vs. 88% for the non-disabled population (Wei et al., 2006).  
Research by Armour, Thierry, and Wolf (2009), indicated  that women with a disability 
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were less likely than those without a disability to report receiving a pap test during the 
past 3 years (78.9% vs. 83.4%; p < .001). A study by Ramirez, Farmer, Grant, and 
Papachristou (2005), found that women with disabilities were 17% more likely to be 
noncompliant with routine cervical cancer screenings than the general population.  In a 
qualitative study by Kroll, Jones, Kehn, and Neri (2006), it was found that those with 
physical disabilities had a decreased likelihood of receiving breast or cervical cancer 
screenings because of environmental and process barriers.  “Persons with disabilities who 
do not receive adequate preventive care and routine health maintenance care may require 
more expensive tertiary care. They may also develop secondary conditions that may 
further limit their functioning, quality of life, and life expectancy” (Johnson & Woll, 
2003). Healthy People 2010 established goals to address those with disabilities, 
specifically with the goal of preventing secondary medical conditions for people with 
disabilities and eliminating health care disparities between the disabled and the non-
disabled. 
As the Unites States population ages in the coming years, disability will become
even more prevalent and present increasing challenges to our healthcare systems.  
According to the CDC 2006 statistics, there are approximately 28.6 million women with 
disabilities in the United States.  The data for 2005 from the Behavioral Risk Factor 
Surveillance Survey indicates that 18.6% of adults in the US and 17.8% of the adults in 
Ohio are disabled. Data from the 2001-2004 State Cancer Registries indicated the age 
adjusted incidence rate of cervical cancer was 8.5 per 100,000 for the US and 7.8 per 
100,000 for Ohio (State cancer registries, 2008).  The age adjusted death rates from the 
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same data set for 2000-2004 was 2.6 per 100,000 for both the US and Ohio (State cancer 
registries, 2008). 
Barriers to preventative screenings  
There has been relatively little research on the area of utilization of cervical 
cancer screenings in the disabled population.  What has been studied indicates that there 
are various barriers that women with disabilities face that contribute in some way to the 
underutilization of cervical cancer screenings.  These barriers can be summarized as 
environmental barriers, process barriers, informational barriers, attitude barriers, and 
financial barriers (Schopp, Sanford, Hagglund, Gay, & Coatney, 2002).  Environmental 
barriers include physical barriers like inaccessible buildings, doorways, and equipment 
(Andriacchi, 1997). Process barriers are those things like insufficient time for the unique 
needs to be addressed, lack of assistance for transfers onto the exam tables, and 
screenings not being recommended by the health care professional.  Informational 
barriers include lack of disability knowledge on the part of the physician/health care 
provider and/or the woman with disabilities.  Attitude barriers most often refer to poor 
attitudes from the health care professional such as disrespect, rudeness, and refusal of 
care.  Financial barriers reported had to do with the type of insurance or the lack of any 
insurance for the consumer as well as the financial disincentives by insurance companies 
to allow the health care provider to make the accommodations needed to meet the needs 
of those with disabilities (Schootman & Jeffe, 2003; Kroll, Jones, Kehn, & Neri, 2006; 
Poulos, Balandin, Llewellyn, & Dew, 2006; Thierry, 2000). 
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Predictors of cervical cancer screenings 
In a review of the literature from 1997-2008 for preventative screenings and 
women with disabilities, seven barriers consistently emerged:  age, level of disability, 
regular source of healthcare, insurance, marital status, race, and physician-related issues.   
Age 
Age was not found to be a predictor alone, but did appear to have an impact on 
predictors when combined with other factors.  Age and extent of disability appear to have 
a combined impact on a woman’s intent to be screened.  A study by Schootman and Jeffe 
(2003) on mammography utilization indicated that the older a person is, the less likely 
they are to get screened.  Older age was also associated with a higher level of disability.  
Findings by Heflin, Pollak, Kuchibhatla, Branch, and Oddone (2006), and Wei, Findley, 
and Sambamoorthi (2006) found similar results.  Additionally, a study by Ferrante, 
Gonzalez, Roetzheim, Pal, and Woodard (2000) found that each additional year of age 
was associated with a 3% increased odds of late-stage diagnosis (odds ratio [OR], 1.03; 
95% confidence interval [CI], 1.02-1.05; P<.001). 
Level of disability 
There is strong support from many studies that indicate that the more severely 
impaired or disabled one is, the less likely they will be to obtain a cervical cancer 
screening. In the last ten years, approximately 30 studies reported findings of a 
relationship between level of disability and likelihood of preventative screenings.  In a 
study looking at functional limitations (FL) and the Medicare population, disability was 
found to be a significant, independent risk factor (p<.001) for not receiving a pap smear.  
As the number of FL increased, the less likely they were to report having received a pap 
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smear (Chan et al., 1999).  Another study noted that level of disability was associated 
with lower receipt of both mammogram and pap test, but this relationship was not always 
linear based on level of disability (Diab & Johnston, 2004). Chevarley, Thierry, Gill, 
Ryerson, and Nosek (2006) studied women 65 years or older and found utilization rates 
for cervical cancer screenings were 24.3% for those with 3 or more functional limitations 
vs. 33.7% for those women without functional limitations.  Iezzoni, McCarthy, Davis, 
David, and O’Day (2001) found that those with severe lower extremity problems were 
significantly less likely to receive cervical cancer screenings (P< .01, AOR 0.6, 95% 
CI=0.4-0.9) than were those women with blindness, deafness, hand use difficulties, or
mental health problems.  Additional studies by (Schootman & Jeffe, 2003; Iezzoni, 
McCarthy, Davis, & Siebens, 2000; Thierry, 2000; Nosek & Howland, 1997; Heflin, 
Pollak, Kuchibhatla, Branch, & Oddone, 2006; Cheng et al., 2001) all indicated similar 
findings. 
Regular source of healthcare 
Having a regular source of healthcare appears to have a strong relationship with 
the likelihood of a woman completing preventative screenings.  A regular source of 
healthcare means that a woman has a primary care physician that monitors her ongoing 
healthcare needs. A study by Parish and Huh (2006) indicated that women with 
disabilities were more likely than women without disabilities to have a regular source of 
healthcare.  In comparing rates of utilization of cervical cancer screenings, Wei et al. 
(2006) reported that a woman with a disability who has a primary care physician is four 
times more likely to get screened than one without a regular source of care.   
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Insurance 
The type of insurance available to women appears to have some relationship to 
cervical cancer screenings.  Women with disabilities were reported to have similar or 
higher levels of insurance than the general population (Iezzoni, McCarthy, Davis, David, 
& O’Day, 2001). Women with insurance are more likely to get a cervical cancer screen 
(Wei et al., 2006) and having private insurance is an even stronger predictor of getting 
screened (Hiatt et al., 2001, as cited in Newmann & Garner, 2005).  Lack of insurance 
was found to have a 60% increased odds of late-stage diagnosis (OR, 1.60; 95% CI, 1.07-
2.38; P=.02). Having commercial health maintenance organization insurance was 
associated with a 46% decreased odds of late-stage disease (OR, 0.54; 95% CI, 0.30-0.96; 
P=.04) (Ferrante, Gonzalez, Roetzheim, Pal, & Woodard, 2000). 
Marital status 
In a study that analyzed disabled women who had obtained a pap smear within 
three years, 49% were married, 42% were widowed, divorced, or separated, and 8% were 
single. Ferrante et al. (2000) also found that being unmarried was associated with a 63% 
increased odds of late-stage diagnosis (OR, 1.63; 95% CI, 1.18-2.25; P=.003).  Marital 
status and level of disability have been shown to have a relationship.  A study by 
Chevarley et al. (2006) found that the more disabled one is, the less likely they are to be 
married.  In looking at rates of marriage and functional limitations (FL), of those with 3 
or more FLs, 47% were married compared to 55% for those with 1-2 FLs and 62.5% with 
no FLs. 
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Race 
Race appears to be a factor in the discussion of preventative screenings, but no 
evidence was found to assume it as a predicting factor.  Iezzoni et al. (2001) reports that 
prevalence patterns varied among the races for type of disabilities.  African American 
women had the highest rates of upper and lower extremity mobility impairment, hand 
difficulties, and vision impairments, while white women had the highest rates of hearing 
and mental health problems.  Women with disabilities were more likely to be African
American than the non-disabled population (Wei et al., 2006).  Benard, Lee, Piper, and 
Richardson (2001), as cited in Newmann and Garner (2005), report that cervical cancer 
screening rates are higher among Black women than White women, incidence and 
mortality rates of cervical cancer are higher among Black women.  They also noted that 
in the U.S., “American Indians and Alaskan natives have the lowest cervical cancer 
screening rates and are the most likely to have an abnormal first pap test” (p. 65). 
Physician-related issues
Physicians play a critical role in whether or not women with disabilities get 
screened. Findings by Ramirez et al. (2005) indicated that “a doctor’s recommendation 
was a robust factor related to cervical cancer screening compliance” (p. 2061).  Extent of 
disability and age appears to effect whether or not physicians will recommend cervical 
cancer screenings. The older and or more disabled are less likely to be offered screening 
(Heflin et al., 2006). Other barriers reported to effect utilization of screenings are 
attitudinal barriers, lack of knowledge and training in working with the disabled, feeling 
uncomfortable treating women with disabilities, lack of assistance for the needed 
treatment, lack of consultation time, inaccessible facility or equipment, and fear (NSW 
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Cervical Screening Program, 2004; Verger et al., 2005; Lurie, Margolis, McGovern, & 
Mink, 1998; Andriacchi, 1997).   
Summary and purpose statement 
The importance of preventative cancer screenings is well established.  Research 
about preventative health care and people with disabilities is still in its infancy.  
Preliminary research suggests that demographic disparities, environmental barriers, 
knowledge barriers, and attitudinal barriers all impact utilization of cervical cancer 
screenings. Literature reviewed from the last ten years, suggests that age, extent of 
disability, insurance resources, and a regular source of healthcare most regularly have 
been cited as having a relationship to the likelihood of a woman with disabilities 
obtaining a screening (see Figure 1). 
The purpose of this study is to explore the relationship between cervical cancer 
screening rates and age, race, extent of disability, county of residence, marital status, and 
funding sources in women between 20-80 years old with disabilities on the Ohio Home 
Care Waiver program.  
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METHODS 
Design 
The study was a correlation analysis with dependent variable (DV) of cervical 
cancer screening and independent variables (IV) of age, race, marital status, county of
residence, funding source, and extent of disability.   
Sample 
The population for this study was females from the Ohio Home Care Waiver 
program who were age 20-80 years old and had a physical/medical disability.  People 
with disabilities are identified as persons having an activity limitation or who use 
assistance to meet their everyday needs. The Ohio Home Care Waiver was chosen 
because it is one of the largest programs serving people with disabilities in Ohio.  One 
agency, Carestar, manages the program, so each consumer throughout the state of Ohio 
has access to the same services and in the same manner, providing consistency.  Each 
participant was assessed annually using the same tool and each had Medicaid insurance 
as a benefit of being on the program.  Individuals on the Ohio Home Care Waiver are 
required to meet an intermediate or skilled level of care to be eligible.  This means that 
the individual must either require assistance with at least two activities of daily living 
(mobility, bathing, dressing, grooming, toileting, or eating) or need skilled nursing.  This 
eligibility is determined using the same tool each year, so there is a consistent method to 
determine eligibility each year.  
Subjects were chosen from the Ohio Home Care Waiver program active 
enrollment list on July 1, 2008.  There were 5,523 females active and eligible to 
participate in the study on this date. Carestar provided the researcher with an Excel 
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spreadsheet listing all 5,523 eligible female subjects.  The following identifying 
information was included:  name, date of birth, and county of residence.  Each subject 
was assigned a random number utilizing the Excel random number generation function.  
The list was then sorted according to random number, and a random sample of 350 
women was selected.    
To estimate the required sample size (n), required for generalization of findings, 
the following formula (van Belle, G., 2002) was utilized, assuming a 0.30 pMin value for 
the dependent variable: 
10 10 
n = -------- * (# IVs) OR n = -------- * 6 = 200 
        P min 0.30 
Given the size of the population, the researcher decided to select a sample of 350 
subjects for this analysis in order to better detect any true effects of the independent 
variables. Following data collection, it was discovered that true pMin for the sample was 
0.45. Therefore, the sample size of 350 was more than sufficient. 
Data Collection
Chart audit 
A chart audit was completed of the sample group using the Patient Eligibility 
Assessment Tool (PEAT) from the Ohio Home Care Waiver program (see Appendix E).  
The PEAT assesses each individual’s current medical, mental health, and functional 
abilities as well as all involved services in meeting these needs.  This assessment tool was 
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completed at least annually for all active participants in the program to determine 
continued eligibility. The most recently completed assessment for each participant was 
used to gather data for this study.  The following information was extracted for each 
participant from the chart, then coded in an Excel spreadsheet:  age (in years), marital 
status, race, county of residence, extent of disability, type of insurance sources available, 
and whether the participant had a cervical cancer screening within the previous 3 years.   
Each chart audit took approximately 10 minutes to complete and record.  The 
researcher completed all chart audits in a period of approximately 3 months.  No missing 
data was discovered for any of the chart audits.  Upon completion of all chart audits, all 
information was de-identified and copied to a new Excel spreadsheet to use for statistical 
analysis. 
Permission to use the PEAT was obtained from the Ohio Department of Job and 
Family Services/Bureau of Home and Community Services, and Carestar, the contracted 
agency responsible for the case management of the Waiver program (see Appendix A).  
Final IRB approval for this research was obtained June 11, 2009 (see Appendix B).   
Cervical cancer screening 
Researcher identified when each subjects last cervical cancer screening (CCS) 
was completed, based on the date recorded in each chart.  If there was no date identified 
for the last screening, it was coded as a 0, or no screening within the last three years.  For 
those women who identified that they had received a screening within the last 3 years, 
they were coded as having obtained the screening within 1 year of the assessment date, 2 
years, or 3 years.  After analyzing the descriptive data, a CCS recode variable was created 
for further statistical analysis.  The recode combined all of those individuals who had 
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received a screening within 1, 2, or 3 years into one category (screened) and those not 
receiving a screening into the category of not screened.  This analysis variable is an 
indicator of subject having been screened within 3 years or not, based on current CCS 
guidelines. 
Age 
Date of birth was obtained from the initial Excel spreadsheet of all subjects.  For 
analysis, these were recoded into age by years and entered in a new column on the Excel 
spreadsheet. For descriptive analysis of the age distribution, a recode was created 
collapsing this data into decades in addition to individual years.  Age was kept as a 
continuous variable for model building. 
Race 
Race was identified for each subject from seven categories, based on listings in 
the chart (Caucasian, African American, Hispanic, Asian/Pacific Islander, Native 
American/Alaskan native, Southeast Asian, Other).  Only 5 subjects comprised races 
other than Caucasian or African American, thus, for statistical analysis, a race recode was 
created indicating Caucasian, African American, and Other (see Table 2).   
Marital status 
Marital status was recorded as single, married, separated, divorced, and widowed.  
After analysis of the descriptive data, the researcher recoded marital status into categories 
of single, married, and previously married for statistical analysis.
Geographical location 
County of residence was recoded into regional distinction categories of 
Appalachian, Metropolitan, Rural Non-Appalachian, and Suburban, based on the March 
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2005 Ohio Family Health Survey completed by the Ohio Job and Family Services (see 
Appendix C). After univariate testing, these categories were recoded into two levels for 
further statistical analysis: Urban (Metropolitan, Suburban) and Rural (Appalachian, 
Rural Non-Appalachian). The researcher hypothesized that those from Appalachian 
areas would have a lower screening rate than those from other areas.  The number of 
subjects in the Appalachian areas were too small to be able to detect any significance, so 
they were combined with the non-rural in an attempt to identify any significance that 
might be present.   
Extent of disability 
Extent of disability was recorded using two scales, Activities of Daily Living 
(ADLs) and Instrumental Activities of Daily Living (IADLs).  ADLs include mobility, 
bathing, grooming, dressing, toileting, and eating.  Mobility consisted of needing 
assistance with bed mobility, any type of transfers, and/or mobility with or without the 
use of adaptive equipment.  Bathing required assistance to wash and/or dry any part of
the body. Grooming required assistance with hair care, toothbrushing, and nail care.  All 
three areas required assistance to be included in the grooming category.  Dressing 
required assistance for any part of dressing, including undergarments, shoes, socks, or 
fasteners. Toileting assistance included assistance with changing diapers, catheters, 
emptying urinary bags, wiping, or other clean up.  Eating assistance included assistance 
with cutting up food, assistance with getting the food onto the utensil, actually feeding 
the person, or preparing and administering tube feeds.   
IADLs included the areas of shopping, meal preparation, environmental 
management, laundry, and accessing community.  Shopping consisted of accompanying 
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the person to the store to obtain or carry items or running errands for the person.  Meal 
preparation meant that someone else had to prepare or assist in preparing meals for the 
individual. This included cooking the meal or obtaining home delivered meals.  
Environmental management includes the tasks of cleaning the house, making or changing 
bed linens, caring for the yard/mowing, and doing heavy chores.  Laundry includes all 
aspects of laundry such as washing, drying, folding, and putting clothes away.  Accessing 
the community includes making telephone calls, arranging for and using transportation, 
and managing finances.   
Data was recorded for both the specific ADLs and the combined number of 
IADLs. Analysis of the data revealed that level of IADLs was not a significant 
contributor to deciding level of disability because each woman in the sample needed 
assistance with at least 1 IADL, with the majority needing 2-3 IADLs.  However, ADLs 
did appear to be a significant contributor in deciding level of disability.  Given this 
insight, the individual ADLs were summed and each subject scored with a total number 
of ADLs. Extent of disability was then determined by the total ADL score of 0-6, with 
the extent increasing with the total number of ADLs required for assistance.   
Type of insurance 
Three potential insurance sources were coded:  Medicaid, Medicare, and Third 
Party insurance (TPI).  Each subject had access to Medicaid due to their eligibility for the 
waiver program.  This information was coded into four categories to capture the possible 
combinations of insurance:  Medicaid only, Medicaid + Medicare, Medicaid + TPI, and 
Medicaid + Medicare + TPI. The insurance hierarchy of payment was also considered in 
this model.  Medical costs are always billed to third party insurance first, followed by 
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Medicare, and Medicaid is always the payor of last resort.  These four levels of funding 
are important as there are typically more providers who will accept private insurance and 
Medicare than there are who will accept Medicaid, so these distinctions were expected to 
provide some useful insights.  After analysis of these four levels of funding, it appeared 
that TPI had some influence, so these levels were recoded for further analysis into three 
levels as Medicaid only, Medicaid + Medicare, and Medicaid + TPI (see Table 2).
Table 2: Final model of dependent and independent variables, constitutive definitions, 
operational definitions, and level of measurement for each variable of interest.
 Variables Constitutive Definitions  Operational Definitions Level of Measurement
Cervical cancer
screening rates * 
Has had a cervical 
cancer screening within
3 years from last
assessment 
Participant self report of 
last cervical cancer 
screening as recorded in 
chart review
0=no screening within 3
years 
1=screened within 3
years 
Age Age as of
7-1-2008 
Chart review-DOB 
reported on last
assessment 
Age in years 
Race Race recorded on  
assessment 
Chart review-race listed 
on assessment 
Categorical
1-Caucasian
2-African American 
3-Other
Extent of Disability Number of ADLs  
participant needs 
assistance with from last 
assessment 
Chart review of last 
assessment. The higher
the number, the greater 
the disability
Interval
0-6
Geographical location County of residence on
last assessment 
Chart review-Regional 
distinction from ODJFS 
(2005) based on listed
county of residence 
County 
1-Rural
2-Urban
Marital status Marital status reported 
on last assessment 
Chart review of marital 
status on last assessment 
Categorical
1-Single
2-Married
3-Previously married
Funding source Type of insurance 
reported on last
assessment 
Chart review of funding
sources listed on last 
assessment 
1-Medicaid only
2-Medicaid + Medicare
3-Medicaid + Private 
Insurance
Note: * denotes dependent variable 
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Data analysis 
Descriptive statistics were calculated for all study variables.  Following the 
descriptive analysis, each independent (predictor) variable was assessed for inclusion in
the proposed full logistic regression model via univariate logistic regression analysis 
between the predictor variable and cervical cancer screening.  Variables that had at least a 
modest correlation (p <0.25) with cervical cancer screening were considered for inclusion 
in the preliminary full logistic regression model (Hosmer & Lemeshow, 2000).  Selected 
independent variables were checked for collinearity.  The full logistic regression models 
were assessed for goodness of fit using the Hosmer and Lemeshow test.  All analysis was 
performed using SPSS for Windows, version 17.0 (now called PSAW).  
 
 
 
 
 
Screening 33 
RESULTS
Sample characteristics
Of the 350 women in the sample, the majority of the women were Caucasian 
(72.3%) or African American (25.4%). Just over half of the women were previously 
married (53.2%), with those never married comprising another 33% of the sample.  The 
majority of women (80%) fell between the ages of 40-69 years old.  Two-thirds (68.5%) 
of the women in this study lived in metropolitan or suburban areas.  Medicaid was the 
only source of insurance for 42.9% of women and 52.6% of the women also had 
Medicare. Only 11.1% of the women also had some type of private insurance.  A 
breakdown of the sample characteristics can be found in Table 3.  
The majority of the women in this study required assistance with at least 1 ADL.  
Of the total sample, four women did not need hands on help for an ADL.  Over half of 
the women (52.5%) needed assistance with 3-4 ADLs, with bathing and dressing being 
the most common.  The areas where women needed the most assistance were bathing 
(92.9%), dressing (89.7%), mobility (74.0%) and grooming (64.3%).  Details of the 
ADLs can be seen in Table 4. 
Less than half the women (45.4%) had received a cervical cancer screening within 
the last 3 years. Women between the ages of 40-69 years accounted for 77.4% of the 
women who had been screened within 3 years.  Most of the women were either 
Caucasian (70.4%) or African American (27.1%).  Over three-fourths of those screened 
were previously married (50.7%) or single (35.2%).  Half of the women screened lived in 
a metropolitan county (52.2%).  Extent of disability was similar to the overall sample, 
with approximately half of the women (48.5%) requiring assistance with 3-4 ADLs.  
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Type of insurance also mirrored the rates for the total sample, with Medicaid only 
(41.5%) and Medicaid + Medicare (44.7%) being the most common insurance coverage.   
Table 3: Demographic characteristics of a sample of women on the Ohio Home Care Waiver Program.
Cervical cancer screening      No cervical cancer  Total
    within 3 years  screening within 3 years 
(N = 159) (N = 191) (N=350)
Characteristic n % n % n % 
Age
20-29   16 10.0 16 8.4 32  9.2 
30-39 17 10.7 16 8.4 33  9.4 
40-49 37 23.3 40  20.9 77  22.0
50-59 64 40.3 75  39.3 139 39.7
60-69 22 13.8 40  22.0 64  18.3
70-79 3 1.9 2 1.0 5  1.4 
Race 
Caucasian 112 70.4 141  73.8 253 72.3
African American 43 27.1 46  24.1 89  25.4
Hispanic  1 0.6 0 --- 1 0.3 
Asian/Pacific Islander  0   --- 0 --- ---   ---
Native American or  1 0.6 1 0.5 2  0.6 
 Alaskan native 
Southeast Asian 0   --- 0 --- ---   ---
Other  2 1.3 3 1.6 5  1.4 
Marital status
Single 56 35.2 61 32.0  117 33.4 
Married 22 13.8 24 13.1 47 13.4 
Separated 9 5.7 8 4.2 17 4.9 
Divorced 60 37.7 81 42.4  141 40.3 
Widowed 12 7.5 16 8.4 28 8.0 
Geographical location 
Appalachian 32 20.1 48  25.1 80 22.9 
Rural,Non Appalachian 20 12.6 10 5.2 30 8.6 
Metropolitan 83 52.2 104  54.5  187 53.4 
 Suburban  24 15.1 29  15.2 53 15.1 
Extent of disability
0 ADL needs  2 1.3 2 1.0 4 1.1 
1 ADL need 8 5.0 5 2.6 13 3.7 
2 ADL needs 21 13.2 21  11.0 42 12.0 
3 ADL needs 40 25.2 62  32.5  102 29.1 
4 ADL needs 37 23.3 44  23.0 81 23.2 
5 ADL needs 24 15.1 32  16.8 56 16.0 
6 ADL needs 17 10.7 35  18.3 52 14.9 
Funding sources 
Medicaid only 66 41.5 84  44.0  150 42.9
Medicaid + Medicare 71 44.7 90  47.1  161 46.0 
Medicaid + TPI . 8 5.0 8 4.2 16 4.5 
Medicaid + Medicare + 14 8.8 9 4.7 23 6.6 
  TPI
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Table 4: Demographics of the activities of daily living (ADL) of a sample of women on the Ohio Home 
Care Waiver Program. 
   Cervical cancer screening  No cervical cancer Total
   within 3 years   screening within 3 years
(N = 159) (N = 191) (N=350)
ADL  n % n % n % 
Mobility 
Assistance  110 69.2   149 78.0  259 74.0 
No assistance  49 30.8 42 22.0 91 26.0 
Bathing 
Assistance  144 91.0   181 95.0  325 92.9 
No assistance 15 9.0 10 5.0 25 7.1 
Grooming
Assistance  101 63.5   124 65.0  225 64.3 
No assistance  58 36.5 67 35.0 125 35.7 
Toileting 
Assistance  58 36.5 80 42.0 138 39.4 
No assistance 101 63.5   111 58.0  212 60.6 
Dressing 
Assistance  139 87.4   175 91.6  314 89.7 
No assistance  20 12.6 16 8.4 36 10.3 
Eating 
Assistance  23 14.0 42 22.0 65 18.6 
No assistance 136 86.0   149 78.0  285 81.4 
Logistic regression
Preliminary analysis 
Following the descriptive analysis, each independent variable was assessed for 
inclusion in the proposed logistic regression model.  Univariate regression analysis for 
each independent variable on the dependent variable of cervical cancer screening 
indicated that total ADL had a significance level of 0.027 and should be included as a 
variable for the final model.  The variables of age and TPI had at least a moderate 
relationship with CCS and were included in the analysis for possible interaction with 
cervical cancer screening see Table 5). 
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Table 5: Results of univariate regression analysis model for cervical cancer screening. 
Variable B S.E. Sig.  Odds ratio 
Age -.013 .009 .149 .987 
Race .224 .247 .365 1.251 
Extent of 
disability -.171 .077 .027 .843 
Location -.090 .215 .675 .914 
Marital status .111 .317 .726 1.117 
Plus Medicare .004 .229 .986 1.004 
Plus TPI .241 .526 .647 1.273 
Plus Medicare/TPI .683 .458 .136 1.980 
A preliminary logistic regression analysis was completed to verify the univariate 
findings. Results indicated that Total ADL, age, and TPI had at least a moderate 
relationship to be included in developing the final model.  For model building purposes, 
p<0.25 was used for the preliminary decision making (see Table 6).   
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Table 6: Results of preliminary logistic regression model for cervical cancer screening. 
Variable B S.E. Sig.  Odds ratio 
Age -.019 .010 .061 .981 
African American .429 .279 .124 1.536 
Total ADL -.220 .083 .088 .802 
Rural .308 .260 .235 1.361 
Currently Married .130 .337 .699 1.139 
Plus Medicare -.011 .239 .962 .989 
Plus TPI .627 .392 .110 1.872 
Results of the univariate analyses, along with information from the literature 
review and researcher’s knowledge of what is clinically important, were used to 
determine which variables would be included in the logistic regression models.  The 
following independent variables were included in several different combinations while 
developing a full logistic regression model: age, total ADL, TPI, marital status.  Results 
of the logistic regression models using various models indicate that total ADL remained 
consistently significant in each model.  Age approached significance in 3 out of 4 models 
and TPI approached significance in both models (see Table 7).  
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Table 7: Logistic regression models. 
Model A: Age (p=0.062) + Total ADL (p=0.012*) 

Model B: Age (p=0.116) + Total ADL (p=0.009*) + TPI (p=0.153) 

Model C: Age (p=0.051) + Total ADL (p=0.010*) + Currently Married (p=0.438) 

Model D: Age (p=0.012*) + Total ADL (p=0.008*) + TPI (p=0.189) + Currently Married 

(p=0.596) 

Model E: Total ADL (p=0.027*) 

* p<0.05 
Model Predicted % Correct           Hosmer-Lemeshow test    
Null 54.6 
A 56.3 0.695 
B 57.7 0.740 
C 57.7 0.991 
D 57.4 0.712 
E 55.4 0.901 
Correlations
Two independent variables, Age in years and Total number of ADLs, were
assessed for collinearity using Pearson’s correlation coefficient.  Results indicated that 
correlation of age and total ADL was significant (p<0.01), but weak (-0.173). 
Final model 
Analysis of the various models indicated little difference in the ability to correctly 
predict the likelihood of a woman obtaining a cervical cancer screening.  From this 
indicator, model B (age, total ADL, TPI) and model C (age, total ADL, currently 
married) were the best models.  Predicted percent correct ranged from 54.6% for the null 
model (no predictor variables), to 57.7% for models B and C.  Results of the logistic 
regression models indicate that total ADL remained consistently significant.  Age was 
significant in one model, and approached significance in three others.  Although TPI 
approached significance in individual analysis (p=0.11), it lost significance in the full 
models (p=0.153, p=0.189), and did not improve overall model fit so did not merit 
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inclusion in the final model.  Analysis of the Hosmer-Lemeshow scores indicated that
model C had the best fit (0.991).  Although marital status did not appear to be significant 
in model C (p=0.438), it did improve the overall model fit when included (see Table 7). 
Results of the final regression model of age, total ADL, and currently married can 
be seen in Table 8.  Total ADL remained a consistent predictor of cervical cancer 
screening. The odds of having a cervical cancer screening in the last 3 years decrease by 
20% with each additional ADL requiring assistance (p=0.010; OR=0.815), controlling for 
age and marital status.  Age and marital status were not significant predictors of cervical 
cancer screening. 
Table 8: Results of final logistic regression model for cervical cancer screening.   
* p<0.05
 
Variable B S.E. Wald Sig. Odds ratio 95% C.I. 

Age -.019 .009 3.807 .051 .982 .964-1.000 
Total ADL -.205 .080 6.567 .010* .815 .696 - .953 
Currently .252 .325 .603 .438 1.287 .681-2.432 
Married
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DISCUSSION 
Demographic predictors of cervical cancer screenings 
The purpose of this project was to describe cervical cancer screening rates in 
women with disabilities, living in Ohio, and explore the relationship of select 
demographic factors to cervical cancer screening participation.  Results from this study 
indicate that the extent of disability is a significant factor in determining screening 
behaviors in women with disabilities.  This held true while controlling for other 
demographic factors.  This study found that as the amount of disability increased, the 
likelihood of completing a cervical cancer screening declined. Odds of being screened 
decreased 20% with every one unit increase in ADL after controlling for age and marital 
status. 
This study analyzed six demographic variables and their relationship to cervical 
cancer screening utilization: age, race, extent of disability, geographic location, marital 
status, and insurance. Previous studies indicated that these variables had some
relationship to whether a woman with disabilities was screened or not.   
The current study indicated that extent of disability was the only significant 
predictor of screening. This finding was consistent with findings of other researchers 
(Chan et al., 1999; Kroll et al., 2006; Chevarley et al., 2006).  Previous research further 
indicated that physical disabilities had the lowest rate of utilization when compared to 
sensory or mental health disabilities.  Accessibility factors have been noted in previous 
studies as a contributing factor associated with disability.   
Age had a weak ability to predict screening behavior.  As expected, as age 
increased, the likelihood of being screened decreased.  Age and level of disability were 
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weakly correlated in this study. With increasing age, people often develop more 
limitations in mobility and abilities.  This would then lead to the issues discussed 
regarding the level of disability. 
Although having access to private insurance initially appeared to have some
influence on screening predictability, in the final analysis, it did not.  This was a 
surprising finding because previous studies had indicated that having insurance was a 
good predictor of screening and lack of insurance resulted in higher rates of late stage 
diagnosis and treatment.  Some of this may be explained by the fact that all women 
included in this study had access to Medicaid.  Some of the previous studies analyzed
women with and without insurance.   
Marital status was not found to be a significant factor in predicting screening.  
This varies from previous studies that have indicated that being married contributed to 
the likelihood of being screened, though several of these studies also analyzed marital 
status in connection to functional limitations.  In this study, only 13% of the women in 
the sample were married, so there may not have been enough variability in marital status 
to accurately analyze this variable.   
This study also did not find race to be of any significant predictive value.  Only 
1% of the sample represented a race other than Caucasian or African American.  It is 
possible that lack of variability limited the possible effects of race on screening 
behaviors. Benard, Lee, Piper, and Richardson (2001), as cited in Newmann and Garner 
(2005), indicated that screening rates tended to be higher for Blacks, but this study did 
not indicate any difference in screening rates.   
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Also surprising were the results for geographic location.  This study did not find 
any difference in screening rates for women in rural vs. urban settings.  Research 
analyzing this variable for other health behaviors, such as mammography, have indicated 
that those in rural settings, specifically, Appalachian areas, are less likely to engage in 
screenings.  This researcher included this variable in this study expecting to find similar 
findings, but did not. 
Cervical cancer screening rates
As expected, this study does indicate that there is a significant difference in 
screening rates for women with disabilities and the general population.  This is consistent 
with previous studies. Parish and Huh (2006) reported that 58% of disabled vs. 63% of 
the non-disabled received pap smears in the previous 12 months.  In another study, 
adjusted odds ratios for cervical cancer screens revealed 79% for the disabled vs. 88% for 
the non-disabled population (Wei et al., 2006).   
Healthy People 2010 established a goal for cervical cancer screenings of 90%.  
According to the 2008 BRFSS, 82% of Ohio females over the age of 18 reported having 
had a pap test within the last three years (Horner et al., 2009).  In this study, 45.4% of the 
women had completed a screening within the past 3 years.  This study verifies previous 
research indicating that a significant disparity exists in screening rates between the 
general population and women with disabilities.   
An additional finding of this study is that it appears that the measure used to 
indicate level of disability has an important effect on the outcomes.  Previous studies 
have utilized self-report data such as the NHIS-D (Chevarley et al., 2006; Iezzoni et al., 
2001; Thiery, 2000), BRFSS (Diab & Johnston, 2004), National Survey of America’s 
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Families (Parish & Huh, 2006), California Health Interview Survey (Ramirez, Farmer, 
Grant, & Papachristou, 2005), and Medical Expenditure Survey (Wei et al., 2006) to 
determine the influence of disability on preventative care.  These surveys utilized general 
questions to determine disability.  This study utilized specific levels of disability based on 
how many Activities of Daily Living (ADLs) required physical assistance to perform.
Results indicated that the higher the number of ADLs the person needed assistance with, 
the less likely they were to have been screened.  Chan et al. (1999) utilized this more 
specific criteria to evaluate level of disability and screening behaviors and had similar 
results. It appears that the more specific method of defining disability can result in a 
more accurate estimation of the true level of disparity in screening behaviors.   
Public health implications 
While there has been some research in the area of disability and how this impacts 
health care behaviors, this is still in its infancy.  Scientists have identified some common 
barriers to health care and discovered that disparities exist compared to the general 
population. More detailed knowledge and understanding is needed about people with 
disabilities if we are going to impact their health in a positive manner.  Public health 
needs to lobby for increased money and research to more clearly identify barriers, 
knowledge, and attitudes that will increase healthy choices and behaviors in people with 
disabilities. 
Extent of disability has been identified as a significant predictor of being 
screened.  Our population in the United States is aging, and this will increase the number 
of individuals with functional limitations and disabilities.  Our public health system needs 
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to identify ways to decrease disability and its effects on functional abilities.  Prevention
efforts should continue to be a major focus.   
Public health must increase their outreach to this population to address the need 
for and importance of preventative health screenings.  In order to do this, we need to 
begin to target the barriers we already know exist, such as environmental access, and 
provide information on options for those with disabilities.  Specific public health 
education targeted at those women with disabilities should be developed in order to 
increase understanding of the importance of preventative screenings to their long term
health. 
In addition, public health systems need to be at the forefront of ensuring that those 
with disabilities are recognized as a group with significant health disparities.  That so 
little research has been done or is being done in this area suggests that disabilities are not 
a strongly recognized area of concern. 
Recommendations for future research
Future research needs to continue to identify the specific barriers for preventative 
screening behaviors for women with disabilities.  While some patterns are emerging in 
the research, such as accessibility and extent of disability, these patterns are not yet well 
understood. New research would be beneficial to identify if there are unique responses in 
minority populations or cultures.   
The scope of this current research could not address two areas identified as issues
impacting screenings for women with disabilities, specifically, having a regular source of 
health care and physician-related issues.  Future researchers should consider exploring 
 
Screening 45 
the role that the primary care physician has on screening behaviors.  The literature has 
suggested that the physician plays a major role in this issue.   
This study analyzed several variables to determine if a relationship existed with 
cervical cancer screening rates.  It found that extent of disability was a significant factor 
in predicting screening. It also confirmed that utilization rates for women with 
disabilities fell well below the general population rate or the goal set by Healthy People 
2010. 
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APPENDIX C 

County Regional Distinction - Ohio Family Health Survey, March 2005 

Ohio Job & Family Services
 
County Regional Distinction Regional Distinction (#) 
Adams Appalachian 1 
Allen Metropolitan 3 
Ashland Rural Non-Appalachian 2 
Ashtabula Rural Non-Appalachian 2 
Athens Appalachian 1 
Auglaize Suburban 4 
Belmont Appalachian 1 
Brown Appalachian 1 
Butler Metropolitan 3 
Carroll Appalachian 1 
Champaign Rural Non-Appalachian 2 
Clark Suburban 4 
Clermont Appalachian 1 
Clinton Rural Non-Appalachian 2 
Columbiana Appalachian 1 
Coshocton Appalachian 1 
Crawford Rural Non-Appalachian 2 
Cuyahoga Metropolitan 3 
Darke Rural Non-Appalachian 2 
Defiance Rural Non-Appalachian 2 
Delaware Suburban 4 
Erie Rural Non-Appalachian 2 
Fairfield Suburban 4 
Fayette Rural Non-Appalachian 2 
Franklin Metropolitan 3 
Fulton Suburban 4 
Gallia Appalachian 1 
Geauga Suburban 4 
Greene Suburban 4 
Guernsey Appalachian 1 
Hamilton Metropolitan 3 
Hancock Rural Non-Appalachian 2 
Hardin Rural Non-Appalachian 2 
Harrison Appalachian 1 
Henry Rural Non-Appalachian 2 
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County Regional Distinction Regional Distinction (#) 
Highland Appalachian 1 
Hocking Appalachian 1 
Holmes Appalachian 1 
Huron Rural Non-Appalachian 2 
Jackson Appalachian 1 
Jefferson Appalachian 1 
Knox Rural Non-Appalachian 2 
Lake Suburban 4 
Lawrence Appalachian 1 
Licking Suburban 4 
Logan Rural Non-Appalachian 2 
Lorain Metropolitan 3 
Lucas Metropolitan 3 
Madison Suburban 4 
Mahoning Metropolitan 3 
Marion Rural Non-Appalachian 2 
Medina Suburban 4 
Meigs Appalachian 1 
Mercer Rural Non-Appalachian 2 
Miami Suburban 4 
Monroe Appalachian 1 
Montgomery Metropolitan 3 
Morgan Appalachian 1 
Morrow Rural Non-Appalachian 2 
Muskingum Appalachian 1 
Noble Appalachian 1 
Ottawa Rural Non-Appalachian 2 
Paulding Rural Non-Appalachian 2 
Perry Appalachian 1 
Pickaway Suburban 4 
Pike Appalachian 1 
Portage Suburban 4 
Preble Rural Non-Appalachian 2 
Putnam Rural Non-Appalachian 2 
Richland Metropolitan 3 
Ross Appalachian 1 
Sandusky Rural Non-Appalachian 2 
Scioto Appalachian 1 
Seneca Rural Non-Appalachian 2 
Shelby Rural Non-Appalachian 2 
Stark Metropolitan 3 
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County Regional Distinction Regional Distinction (#) 
Summit Metropolitan 3 
Trumbull Suburban 4 
Tuscarawas Appalachian 1 
Union Suburban 4 
Van Wert Rural Non-Appalachian 2 
Vinton Appalachian 1 
Warren Rural Non-Appalachian 2 
Washington Appalachian 1 
Wayne Rural Non-Appalachian 2 
Williams Rural Non-Appalachian 2 
Wood Suburban 4 
Wyandot Rural Non-Appalachian 2 
Appalachian = 1 
Rural Non-Appalachian = 2 
Metropolitan = 3 
Suburban = 4 
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